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COA/IPLETE SPECIFICATION 



improvements in and relating to the Production of Polyamides 



COURTADLDS LIMITED, a British Com- 
pany, of 16^ St. Maiitiii's4&.Qcand, in the 
aty of London, BigJand, do herdjy declare 
the invention, for which we przy diat a patent 
may be granted to us, and the method by 
which it as to he perfoimed^ to be particu- 
tely described in and by the following state- 
ment: — 

This my^nsS;s^±itzz t? ^he production of 
polyamides and particularly to the produation 
of syndiedc polypeptides by poiymenising 
anhydrocarboxyamino - acids having the 
general formula*: 



CH-Cso 

NH o 
N/ 
C 
« 

o 



R being an alky! or araSkyl group, which may 
be substituted with an inactive substituent 
group such as an ester group. Examples of 
statable anhydrocarbox3^amino adTdj^ lasce as 
foUows, the R group being indicaied in 
brackets: — 

The aixhydrocarboxyamhio' acid of gamma- 
benzyl-L-glutamate 

(CcH^CH^—O—OC— CH«--<IH«— ), 
of DL-beita-phenyl-aianine (CJH^r-CHs— ), 
of gamma-methyl-L-glutamate 
(CH3— O— OC— CTLg— CH.— ), of leucine 



) 



isoleucine 



of 



(CH,— CH,— CH— ), 

1! 

CH 

norleudne (CH^— CH.— CH.— CH,— ), of 
qpsilon - N carboxy - benzoxy " lysine 

(CcH^— O— OC— NH— CH2-~<H!.— 

iPrice 3s. 6d.l 



^2 — ^CHs— ), of ortho-acetyl tyrosine 



and also alpha-amino-N-butyric-anhydro- 
cairbci^ ammo add (CH3— CH. — CH.— ). 

T^ term " polypeptide used in this 
specification mtans a polyamide built up with 
a recurrent 

R 

—CH—NH— co- 
group and obuaaned by polymerising an anhy- 
drocarboxyamino-acid having the formula de- 
fined above. 

It is known that anhydrocarboxyamino- 
adds can be polymerised by heating, dthesr 
alone or in the presence of ceriain catalysts, 
the polymerisation being accompanied by the 
evolution of carbon dioxide. The caitalysts 
generally proposed hitiiierco are water, ter- 
tiary bases such as pyridine, and compotmds 
of the type XH in which H is an active 
hydrogen atom. Examples of such compounds 
are primary amines, constant at 25° C. in the 
range of 2.25 x 10—'^ ito 6 x 10-\ 

The? object of this invention is to promote 
rapid polymerisation of anhydrocarboKy- 
amino-adds. 

In accordance with the present invention 
the polymerisation of one or more anhydro-- 
carbo^amino-adds is effected in solution in 
the presence of penia-mediyl guanidme. The 
penta-methyl guanidine i^ preferably added 
to the anhydrocarboxyamino-acid as a solu- 
tion for example in N-methyl formamide. 

The polymerisation of the anhydrocarboxy- 
ammc-acid is effected in solution. Suitable 
sohraits arc benzene;, nitrobenzene, chlorben- 
zene , acaophenone, dioxane, methylene 
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chioride, chloroform;, dimethyl formamide 
and mixtures of these compounds, the aaual 
choice of solvent depending on the solubility 
propCTdes of the original anhydrocarboxy- 

5 amino-acid or acids and the resulting poly- 
peptide. The polymerisation can be carrisd 
ou* at varying temperatures; temperaxures 
r?nsing from 0" to 100' C. have been used 
successfully. For economic reasons it is pre- 

10 ferred to use ordinary temperatures. 

The inveaticHi is illustrated by the following 
Example in wHch parts are by weicht. 
Example. 

5 pms of the N-carbonic anhydride of 
1^ gamma-benzyl-L-glutamate were dissolved m 
100 parts of dioxans. A soluuon of v.OoZ 
part of pentamethyl guanidine (1.52 mol 
pet' cent based on the weight of the anhy- 
dride) in 1 part of N-methyi formamide was 
20 added with stirring. The resultant solution 
was stirred for 15 minutes at 25 C. in an 
evacuated container while a rapid evoluuon 
of carbon dioxide occurred. The polymer was 
precipitated by the addition of 2000 parts of 

25 erher. , , ^, 

The product obtained was a colourless hbre- 
forming polymer; its reduced viscosity in di- 



chlOTacadc add was 0.56. Reduced viscosity 
i;sp 

is given by where i/sp is the specific vis- 

c 

cosdty of a polymer solution having a con- 
centration (c) of 0.5 gram per 100 cc of 

solvent. , . 1 

The procedure described m the Example 

may be used for polymerising other anhydro- 

carboxyamino acids such as the N-carbonic 

anhj^de of DL-.^-phenylalanine. 
What wc claim is: — 

1. A process for the production of poly- 
amides which comprises polymerising one or 
more -aiiydrocarboxyamino acids as herem- 
before defined in solution in the presence of 
penta-mediyl guanidine. 

2. A process for the production of poly- 
amides as claimed in claim 1 carried out sub- 
stantially as described in the foregoing 
Example. ^ , , 

3. Polyaroides which have been produced 
by the process claimed in either of the pre- 
ceding claims. 

J. y. & G. W. JOHNSON, 
47, Lincoln's Inn Fields, London, W.C2, 
Chartered Patent Agents. 
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PROMSIONAL SPECIFICATION 
Improvements in and relating to the Production of Polyamides 



We COURTAULDS LiAUTED, a British Com- 
pany/ of 16, St. Martm's-le-Grand, in the 
City of London, England, do hereby declare 
this invention to be described in the follow- 
ing statement: — . 

This invention rdares to the production ct 
polyamides and particularly to tlie production 
of symiietic polypeptides by polymensmg 
anhydrocarboxyamino - acids having the 
general formula: 



CH^CsO 
NH p 

V 

H 

o 



K bein^ an aikyl or aralkyi group. 

The temi "polypeptide" as used in ihis 
specification means a poiyamidc built up ^ich. 
a recuxrent 
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— CH— ] 



-NH— co- 



group, and obtained by polymerising nn 
anhydrocarlioxyamino - acid having the 
formula defined above. 

It is known that anhydro-carboxyammo- 
acids can be polymerised by heating, dther 



alone or in the presence of certain catalysts, 
the polymerisation being accompanied by the 
evolution of carbon dioxide. The catalysts 
generally proposed hitherto are vrater^ tertiary 
bases such as pyridine^ and compounds of the 
type XK in which H is an active hydrogen 
atom. Examples of such compounds are prim- 
ary amines^ secondary' amines, phenols, ^and 
acids having an ionization constant at 25** C. 
in the range 2.25 x 10~^ to 6 x 10-^ 

The object of this invention is to promote 
rapid polymerisation of anhydrocarbo-cy- 
amino-adds. 

In accordance with the present invention 
the polymcrisauon of anhydrocarbosyamino- 
adds is effected in the presence of a penta- 
alkyl guanidine, for example pnta-methyl 
guanidine. The substituted guanidine is pre- 
ferably added to die anhydrocaiboxyamino- 
add as a solution for example in N-methyl 
formamide. 

The polymerisation of the anhydrocar- 
boxyamino-add is effected in solution. 
Examples of suitable solvents are benzene, 
rdtrobenzene, chlorbenzene, acetophenone, 
dioxane, methylene chloride, chloroform, di- 
methyl formamide and mixtures of these com- 
pounds, the actual choice of solvent depend- 
ing on tile solubility properties of the 
original anhydrocarboxyamino-acid or acids 
and tixe resulting polypeptide. The poly- 
merisation can be carried out at varying tem- 
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perjures; t?emperatures rangiing from 0" to 
100 C have been used Jaiccessfully. 

The invention is iUustrated by tiae f oUow- 
jng Example in which paus are by weight. 

5 parts of the N-carbonic anhydride of 
gamma-benzyl-L-gliiaamafie were dissolved in 
100 parts of dioxane. A solutiton of 0 032 
part of pentamedgrl guanidine (1.32 mol per 
cent, based on the weight of jfae anhydride^ 
m l part of N-mediyl f onnamide was add^ 
with stimng. The resultant solution was stirred 
at 25'' a in an evacuated 
contamer while a rapid evolution erf carbon 



diaade oocuiired. The poiymer was pi^i- 
tated by ihc addition of 2000 parts of ether. 

product obtained was a colourless 
tUMe-tonung polymer; its reduced viscosity 
m dichlocacetic add was 0J6, Reduced vis- 
... nsp 

cosily IS given by where i/sp is the speci- 

c 

fic viscosity of a polymer soluiion having a 
concentration (c) of 0.5 gram per 100 cc. of 
solvent. 

^.J. Y. & G. W.JOHNSON, 
47, Lmcoln's Inn Fiidds, London, 

Chartered Patent Agentts. ^ 
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